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2019 Challenge: Explaining the visual brain

Goal: Explain human visual brain activity
by computational models

Focus: Visual object recognition

Can your model
predict this?




The Ventral Visual Stream

Early visual cortex (EVC) Inferior temporal cortex (IT)

4

responds late
in time

responds early
in time




Challenge Mechanics in a Nut Shell

Track 1: Space (fMRI)
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... to Leaderboard
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Participation

Teams Track 1 (fMRI) | Track 2 (MEG)
that

signed up 80 53
submitted 27 16
models

—> Excellent participation for first edition

—> FMRI more popular



Leaderboard Track 1 (fMRI)

Noise Noise Average Noise
Rank Team Name Normalized Normalized R? Normalized R?
R? (%) (%) (%)
Noise Ceiling 100 100 100
1 agustin 32.88 20.99 26.91
2 Aakash 30.56 19.28 24.89
3 rmldj 28.40 20.77 24.56
24 gi’::ite 6.58 8.22 7.41

— ~3.6-fold increase in explained variance



Leaderboard Track 2 (MEG)
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= ~4.1-fold increase in explained variance



Checking for generalizability

Up to 250 submissions / team were allowed

PRO: encourages participation and exploration
CONTRA: danger of overfitting test data
— Use a hidden test data set

Challenge
Test Set

Mohsenzadeh et al., 2019



Hidden Track 1 (fMRI)

Noise Noise Average Noise
Rank Team Name Normalized Normalized R? Normalized R?
R? (%) (%)
Noise Ceiling 100 100
1 agustin 9.63 15.86
2 Wenxin_SU 10.51 15.73
3 rmldj 7.68 13.13
2 |mladier 4.60 4.42
Baseline

= ~2.9-fold increase in explained variance
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Hidden Track 2 (MEG)

Noise
Rank Team Name Normalized
R? (%)
Noise Ceiling 100
1 Aakash 11.88
2 rmidj 10.81
3 agustin 8.06
10 AIexNet- 0.55
Baseline

— ~3.6-fold increase in explained variance
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Check B: Hidden Track 1 (fMRI)

Noise Noise Average Noise
Rank Team Name Normalized Normalized R2 Normalized R?

R? (%) (%) (%)
Noise Ceiling 100 100 100
rmldj 13.00 17.34 15.29
Aakash 14.14 9.64 11.76
ggaziv 15.26 8.49 11.68
AlexNet- 5.05 4.76 4.90
Baseline

— ~3.1-fold increase in explained variance



Check B: Hidden Track 2 (MEG)

Noise Noise Average Noise
Rank Team Name Normalized Normalized Normalized R?
R? (%) R? (%) (%)
Noise Ceiling 100 100 100
1 Aakash 49.79 69.44 60.28
2 rmldj 53.55 55.01 54.32
3 agustin 40.20 56.65 49.08
AlexNet- 3.62 23.81 16.69
Baseline

— ~3.6-fold increase in explained variance



Summary: Jump in Variance Explained

Track 1 (fMRI) Track 2 (MEG)

Open leaderboard

~2.5 ~4.1
Hidden leaderboard N o
(method 1) 2.3 3.6
Hidden leaderboard N o
(method 2) 3.1 3.6

—> Overfitting risk is mitigated



esults in space

Alex Lascelles Alex Andonian Ben Lahner
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vailable now on Algonauts website



Interactive visualization
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Results in time
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Open questions for future challenges

Data
type small vs large scale
format summary statistic vs. raw data

Analytical treatment
representational similarity analysis, regression,
principal component modelling, ...

Topics
Diversification?

Panel discussion:

The future of challenges explaining the brain




Next: The winners present

1:50-2:10 pm

Agustin Lage-Costellanos (1st fMRI, 3rd MEG)
Maastricht University, NL

2:10-2:30 pm
Romuald Janik (3rd fMRI, 2nd MEG)
Jagiellonian University, PL

2:30-2:50 pm
Aakash Agrawal (2nd fMRI, 1st MEG)
Indian Institute of Science, IN




